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(57) Abstract 

The proposed process for obtaining titanium dioxide • 
involves the generation of a plasma from oxygen or 
oxygen-containing gas, introduction of liquid titanium 
tetrachloride into a plasma stream, the temperature of 
which is between 1500 and 3500 °C, the ratio of the 
respective molar flow rates of oxygen and titanium 
tetrachloride being between 1.05 and 1.5, subsequent 
oxidisation of the titanium tetrachloride in the plasma, 
quenching of the reaction products initially at a 
temperature Tr of between 1000 and 1600 "C down to a 
temperature T, equal to (0.5-0. 7)T n T r being the reaction 
product temperature and T x the cooling temperature. This 
is followed by cooling of the reaction products and 
separation of the target product. Between 5 and 50 % of the 
total quantity of oxygen should be introduced directly into 
the reaction zone. The process is carried out in a plasmo- 
chemaical reactor comprising an axially symmetrical body 
(9) with an outlet aperture (10) in its lower part, a plasma 
generator (11) mounted in the upper part and jeta (12) 
arranged below the plasma generator on one level and 
evenly spaced within the confines of the central zone of the 
housing's cross section, the diameter "d" of said central 
zone being equal to (0.6-0.9)D lf where D x is the internal 
diameter of the housing. Nozzles (14) of the jets are 
directed towards the outlet aperture. The plasma generator 
(11) can take the form of one or more plasmotrons. 





(57) PfHp*p*T 



Cnocod noxyieHWi OTOKCH^a THTaHa BKJUovaeT reae- 
pauHio rura3MU KHCJiopozia mh KHCJiopo^co^epacamero ra3a, 
BBe^eHne TeTpaxjiopiuia THTaHa b xhjxkom coctohhhh b 
nJia3MeHHHfi noTOK npn TeNinepaType nocjiejiHero 1500+ 
3500°C h npw cooTHomeHHii mojehphhx pacxojiOB KHanopo- 
jib. a TeTpax-nopHjta THTaHa ot 1,05 1,5 c nocJiejQrD- 
mm oKHCJieHHeM TeTpaxJiopajia THTaHa b ima3Me, 3aicaji- 
Ky npo^yKTOB peaKUHH c TeMnepaTypoM Tp = 1000+ 
I6!X) 0 C ro TeMnepaTypH T 3 = (0,5+0,7)' Tp, rze Tp - 
TewinepaTypa npoflyKTOB peaKmra; T 3 - TeiwnepaTypa sa- 
ksjikh, oxflaxfleHHe npo^yltTOB peaKUHH h OTjxejieme ue- 
jieBoro npo.nyKTa. IIpp 3Tom ot 5 #o 50% ot odmero ko- 
jiH^ecTBa KHCJiopcoa x&naTeJiBHO bbojxhtl HenocpejiCTBeH— 
ho b 30Hy peaKUHH. Cnocod peaziii3yeTCJi b mia3M0 xhmh— 
necKOM peaKTope, co^epxameM ocecHMMeTpn^HHH Kopnyc 

(9) C BHXOJLHHM OTBepCTHeM (10) B HHStHeM ePO HaCTJS, 

reaepaTop (ID rura3Mu f ycTaHOBJreHHtift b aepxHeii ^(K 
th h $opcyHKH ( 12) , pa3MemeHHHe HHxe reHepaTopa itfta- 
3mu Ha o£Hom ypoBHe paBHOMepHO b npejieaax iieHT^arb- 
hovl 3ohh nonepe^Horo ceneHHfl xopnyca, jmaMeTp n a 
KOTopoH cocTaBJiHeT d = (0,6+0,9) D/ , rae ^ - BHy- 
TpeHHHH. snaMeTp Kopnyca.Coruia (14) $opcyHOK HanpeB- 
jieHU b cTopoHy BHXojmoro oTBepcTHH. TeHepaTop (II) 
nJia3Mti NioxeT (5htb BunojmeH b BH^e oflHoro Hectt-5i»- 

KHX nJia3MOTpOHOB . 



HCKJIJOHHTEJIbHO JJJIH UEJlEfl HH4X)PMA1JHH 
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chocob nojirmm hhokcmjia tmtaha h 

miAaJOIfflOPIECKHH PEAKTOP MR EK) 0CMECTBJIEH11H 

OEJIACTL TEXHHKK 

M3o6peTeHne othochtc.h k XHMHMecKoft TexHOJioran, 
b a yiMeHHO - k TexHOJiorM nojryqeHHii coejuiHeHHii MeTaji- 

J10B H MOSCeT dUTB HCnOJIB30BaHO B XipOH3BO.HCTBe OTOK- 

cM.Jia THTaHa, opKMeafieMoro b KanecTBe nnnweHTa b Jia- 
KO;<pacoHHOfl npoMHiiuieHHOCTH , a TaKXe npn M3rOTOBJie- 
m:\ dyMarn, HCKyccTBeHHHX bojiokoh h xuracTNiacc. 

xo npEjmjECTEraiiHH ypobehl texhmm 

HjHpoKO H3BecTeH cnococ5 nojryHeHHii otokch^ th- 
TaHa, ocHOBaHHuM Ha napo$a3HOM oKHCJieHHH Te-rpaxJio- 

pH.Ha THTaHa, KOTOpfiM BKJDOHaeT $0 pMHp OBaHH 6 noTOKa 

nji i3MeHHoro TenjionocHTejui c TeMnepaTypofi 3000^-12000 C, 
15 HarpeB mia3M6HHUM TenJiOHOCHTeJieM (a30T0M) hcxojihhx 
peareHTOB (KHCJiopo.ua h TeTpaxJiopnjia THTaHa) b ra3o- 

C(5pa3HOM COCTOHHHH COOTBeTCTBeHHO ro 1200*2100 C H 

90feI200°C, cwiemeHHe KOMHOHeHTOB c 0KnaneHneM TeT- 

pax-nopn.ua THTaHa npn TewnepaType 800*3000 C b npn- 
20 cyTCTBHH flodaBKH xJiopECToro ajnoMHHHH h oxJia^cAeHJie 

ocipasoBaBmnxcfl npoayKTOB peaKiiHM (cm. naTeHT ClliA 

J* 32754II, mi. 23-202, 1966 r.). 

OiifiaKO ^aHHHft cnocod He no3B0JuieT no^HTi> ne- 

jiesoii npo^KT c bhcokhm cojiepxaHHeM ;oiOKCH£a THTaHa, 
25 HNiewmero Kp^TajuuraecKyio cTpyKTypy b $opMe pyTHJia, 

KOTOpUH dOJiee yCTO^HB K BO3Sei*CTBH10 COJIHeMHOrO H3- 

jrvqemra h jipyrnx (JaKTopoB BHenmefl opera h odecneMH- 
DaeT Jiy^niHe xapaKTepncTMK npn ncnoji£30BaHiin ero b 
KanecTBe rmrMeHTa. 

3D EoJiee nepcneKTHBHHM c tomkh speHHH dobhibshuh 

KaqecTBa ueJieBoro npo^KTa HBJineTCH cnocod, EKJDOMa- 
mm reHepamiio nmsm KHCJiopojia hjih KHCJioposcojiepxa- 
mero rasa, CMeraeHHe hcxojihhx peareHTOB nyTeM BBese- 
h*h b luiasweHHuB noTOK TeTpaxJiopn^a THTaHa b *h;*kom 

35 crcTORHHH, nocJiej^nomee OKHCJieHHe TeTpaxjiopnua THTa- 
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H a b njiasMe, oxJiaxjieHHe o<3pa30BaBnnxcfl npoflyKTOB 
pearaiui h oTfleJieHHe ueneBoro nponyKTa (cm. 3anBKy 
*peimHH * 218699, kji. C 01 G- 23/00 , 1974 r.). npH 
5 3tom b njiasMy KHCJiopofla ue KHCJiopcucojiepxamero ra- 
3a bbojwt napH xJiopucToro ajnoMHHHfl b KOJureecTBe 
1-4% ot Maccu TeipaxJiopiifla THTaHa, npa oraicJieHHB 
kotophx odpasyioTCfl nacTmiu OKCHfla ajnoMHHHH, cnyaa- 
uwe ueHTpaMH oflpasoBaHHH KpucTaJWOB jhokchwi THTaHa 
10 pyvnjibHoH diopMu, mto cymecTBeHHO noBHnaeT coflepata- 

hhg nocjiejwero b ueJieBOM npo^yKTe, ho npHBOflHT k yc- 

JIOKHeHHK) TeXHOJIOrHH H KOHUeHTpaUHH IIJiaSMOXHMHHeCKO- 

ro peaKTopa, b kotopom ocymecTiuweTCH cnocod. 

MsBecTeH nJia3M0XHMHMecKHK peaKTop, npejma3Ha- 

15 MenHHii ocymecTBJieHiiJi pwa ima3MOXHMHHecKHX npc- 
ueccoB, nanpuMep, KpeKimra yrJieBonopoaoB , kotophh , 
MoaeT Cutb HcnoJiBaosaH jua nojiy^eifflH anoKCMsa THTaHa 
ottucJieHnen Texpaxaopiwa THTaHa b nmaus KHCJiopo*- 
cosepsamero rasa, co;nep*amHH ocecHMMeTpOTHHfi Kopnyc 

20 c bhxojwhm OTBepcTneM b HffiKHeK ero nacrn. renepaTop 
nJiasMH, ycTaHOBJieHHHii b BepxHeK toctb Kopnyca h chc- 
re«y HopcynoK wh ssofla peareHTOB, pasMemeHHHX fflie 
re^epaTopa imasMH, Koropue ^opMiipyioT soHy pearaum 
(cm. HaTeHT VET * 235I05I. «. B 01 J 1/00. 1977 r.K 

25 cDopcyaKH ycraHOBJieHH b ookoboh cieHKe Kopnyca rpyn- 
naMH Ha pasaux yposHffic. npHien $opcyHKH Kamflofl rpyn- 
nu pasMemem na o^hom yposne paBHOMepHO no nepHMe-r- 
py Kopnyca, a BHXOflHHe corma $opcyHOK aanpaBJieHH 
TaHrenimaJiBHO no oTHomeHHto k oceBOMy Ma3MeHH«y 

30 noTOKy, 

HaJfflMHe HecKOJitKHX $6pcyH0K n pasMemeHHe hx Ha 
o;ihom ypoBHe nosBOJifleT nHTeHCH$ H m*poBaTB npouecc ne- 
pewiGiiiHBaHHH iuia3MBHHoro noTOKa c hcxobhhmh peareH- 

TEMM B MeCTe HX BE0*a, MTO HBJIfleTCH OflHHM H3 yCJIO- 

^ BHfl ycnemHoro ocymecTBJieHHH P H*a ruiasNioxHMHHecKHx 
npoueccoB, k kotochm othochtch b npouecc noj^mm 
jmoKCiwa THTana. 
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OjxHaKO npn ncnoJiB30BaHHH nojryHeimfl otokch- 
jxa THTaHa H3BecTHoro ima3MOXHMK^ecKoro peaKTopa c 
$opcyHKaMH, ycTaHOBJieHHHMii b cTeHKe Kopnyca, Ha BHyT- 
5 peHHeft noBGpxHOCTH nocjiemero oopasyioTCH HapocTH H3 
cneraeroca jmoKCHfla TUTaHa, mto npviBOW? k HapymeHHK) 
ycTofraHBOCTH npouecca, cHHxeHHH) Buxom uejieBoro npo- 
jiyKTa h ero Ka^ecTBa. 

PACKPtJTPIE M30BPETEHHH 

10 M30dpeTeHHe HanpaBJieHO Ha noBHmeHiie TexHOJiorire- 

hocth cnocoda nojiyneHUH OTOKcwa THTaHa c yBejureeHH- 
eiw co^epjEaHna pyTMBHOM (fopMH b ue^ieBOM npoAyKTe z 
cos^amie 3<£$eKTHBHoro ima3MOXHMMMecKoro peaKTopa jxjih 
ero ocymecTBJiemiH, odecne^HBaiomero ycTotoBOCTt npo- 

15 necca h BUCOKoe ica^ecTBO npo^yKTa. 

PemeHHe noc TaBJie hhoK 3anaHH ' ocJecneHsmaeTCH TeM, 
mto b cnocooe nojipieHitH jmoKCMa THTaHa, BKjnraaxoieii 
renepauHio njiaswiu KHCJiopojia yum KMCJiopojicojiepKamero 
rasa, BBeaeime b MaawieHHuM hotok TeTpaxaopHfla THTa- 

20 na b kmakom coctohhhh, nocJienywxee oracJieHHe TeTpa- 
xjiopMjia THTana b rmaswie, oxxaxzeme o6pa30BaBBHXCH 
npowKTOB pearawi a oManerae uejieBoro npoflyKTa, co- 
rjiacHO M3o6peT6HHK) , TeTpaxJEop M TMTaHa bbojwt b n*a3- 
MeHHid hotok npn TeMnepaType nocJiejiHero 1500-3500 C 

25 h npn cooTHomeHHK mojihphux pacxonoB KHCJiopofla n TeT- 
paxiiopHjia Tmana ot 1,05 w 1,5, a nepe* oxjia^eHKeM 
npojyKTU peamM c TeNinepaTypcM Tp = 1000-1600 C nos- 
BepraDT 3anajiKe zo TewnepaTypH T 3 = (0,5+0,7) Tp, 
r*e Tp - TeNinepaTypa npoiyKTOB peaicm; T 3 - TeMnepa- 

30 Typa 3aKajLKH. 

npn 3TOM ot 5 &o 50% ot odmero KOJiHHecTBa khcjio- 
poaa bbo^ht Henocpe.ucTBeHHO b sony peaKUM oKHCJiemiH 
Te TpaxjiopHjia THTaHa. 

Kpoiwe Toro, b ruiasMOXUMii^ecKOM peaKTope, cosep- 
35 xameM ocecHMMeTpH^HHft Kopnyc c bhxoot oTBepcTneM b 
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HH&Heii ero HacTH, reHepaTop iuia3MH, ycTaHOBJieHHijE b 
BepxHeM nacTH Kopnyca h $opcyHKn jum BBojia Hcxojurax 
peareHTOB, pa3MemeHHue frrace reHepaTopa mia3MH Ha o#- 
5 hom ypoBHe, coraacHO iisodpeTeHm, $opcyHKH BunoJiHe— 
hh ox JiajK ji a e iihmh h pa3MemeHH b hojiocth Kopnyca paBHo- 
Mepno b npenewx iieHTpaJiLHOH 30hh ero nonepe^Horo 
ceqeHHH, npHHeiw coiuia cfopcyHOK HanpaBJieHH b cTopoHy 
Buxo,imoro oTBepcTan Kopnyca* 
10 npe,nno^TKTejii»Ho t ^rodu jmaMeTp ueHTpajiBHoft 30- 

Hti nonepeTOoro ce^emiH Kopnyca, b kotopom ycTaHOBJie- 
Hbj $opcyHKH, cocTaBJiHJi ot 0,6 £0 0,9 ot BHyxpeHHero 
;uiaMeTpa Kopnyca. 

Tamxe npe,nno^THTejiBHo, hto6u $opcyHKH oxjiaxaa- 

15 JIHCL BOflOM. 

Ue-riecoodpa3HO , MTOdu reHepaTop mia3MH 6uji bh- 
nojineH, no KpatfHeft Mepe, b BHae wyx ana3MOTpoHOB . 

npoBetferae npouecca omcJiemn TeipaxJiopiwa tm- 
Tana b npejuioaceHHOM ^iana30He peMMHHX napaMeTpoB si 
20 HaJumHe jionojiHUTeJEbHoM onepamm - 3aKaJiKH npojtyKTOB 
peaKiira - odecneHHBaeT coaepacaHiie b ueJieBOM npoayK- 
Te ne MeHee 95$£ anoKCMa THTaHa b pyTHJiBHoft fopwie. 

noBHffleHfiio Ka^ecTBa ueJieBoro npojiyKTa cnocodcT- 
Bye-f h oTcyTCTBue HapocTOB Ha cTeHKax Kopnyca pean- 
25 ropi, ^to odycjioBJieHO npeflJioateHHUM pa3MemeHneM $op- 
cyHOK, npeKHasHa^eHHHX juw pacxiHJiHBaHHH xnworo TeT- 
pax.iopHJia raTaHa, b xiojiocth Kopnyca peaKTopa Ha o#- 
hom ypoBHe b npe.aejiax ueHTpaJiBHoft sohh ero nonepeM- 

HOrO CGHeHHH t WaMeTp KOTOpoft COCTaBJIHeT OT 0,6 JLO 

30 0,9 ot BHyTpeHHero ^aMeTpa Kopnyca, a Tajaee opueH- 
Taunea coneji $opcyuoK b HanpaBJieHHH BKxojiHoro oTBep- 
cthh Kopnyca, h He cJie^eT c o^btooctlio H3 npeaae- 
cTByiomero ypoBHH t exHHKH * 

KPATK0E 0IMCAHME HEPTEKH 

35 Ha *hi\I npe^cTaBJieHa d:ioK-cxeMa ycTaHOBKK AJiH 

nojiyneHHii jmoKcuw Tirana corJiacao saHBJieHHONiy cno- 
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cotfy, a Ha $nr.2 n3odpaxeH odmiii* bm 3£mBJieHHoro ruiaa- 
MOXHMHMecKoro peaKTopa. 

JCnm/lSl BAPHAHT OCyillECTBJIEHMH H30EPETEHKH 

5 IIpejmoaceHHBitt cnocod nojQreeHHJi jwoKcxm THTana 

peajiH3yeTCH Ha ycTanoBKe ($nr.I) f KOTopas coctoht 
m njiasMOXHMKHecKoro peaKTopa I, 3aKajiOMHo$t KaNiepti 2, 
Ten^oodMeHHHKa 3 h 6JiOKa 4 pa3*eJieHKH npoayKTOB pe- 
aKUMH, co#ep*amero nocJiejioBaTeJiBHO bk jhom e khli e muuro- 
10 hk 5 h TKaHeBHe $mjibtph 6. Ihjokhh TeTpaxjiopim TZTa- 
na noxaioT b mia3M0XHMHH e cKHii peaKTop I m pacxojiHoii 
ewiKocTH 7 nocpeacTBOM nacoca 8. 

Iljia3MoxiiMOTecKHfi peaKTop I (cM.$Hr.2) cosepxKT 

OCnCHMMeTpHMHHH KOpiiyC 9 C BHXOOTHM OTBepCTHeM 10, 

15 reaepaTop II nJiasMH, BunojiHeHHuft H3 ojmoro vuw He- 

ckojibkjdc paBHOwiepno pacnoJioaceHHiix no nepHMeTpy Bepx- 
Hew qacTH Kopnyca 9 iuia3MOTpoHOB , BO^ooxJiaxjiaeMHe 
dbopcyHKM 12, ycTaHOBJieHHHe b nojiocTH Kopnyca 9 HHxe 
renepaTopa II rmasMbi Ha oshom ypoBHe, KOTopue $opMH- 

20 pyioT 30Hy 13 peaKmra. IIpn otom conJia 14 $opcyHOK 12 
aanpaBJieHH b CTopoHy BuxojtHoro oTBepcTM 10, a aaa- 
NieTp " <3 M ueHTpaJiBHOK 3ohh nonepeHHoro cenefUiH Kop- 
oyca 9, e kotopom pasMemem* $opcyHKH 12, paBeH d = 
- (0,6-5-0, 91 D ^ , r#e BHyTpeHH&S OTaaieTp Kopnyca 

25 9. 

Cnoco6 noJiyneHHH jmoKcnjia THTaHa ocymecTBJiHeT- 
cji cJiejiyrotuHM odpa30M_. 

Kucjiopo^ mm KHCJiopoflcoflepacamHl* ra3 HenpepuBHo 
no.aaioT b ruaswioTpoHH reeepaTopa II miasm imasMOXH- 
30 MmecKoro peaKTopa I, r*e sa c^eT HarpeBa npw npo- 
xGMeraH nepes sjreKTpn^ecKyio *yry odpasyeTCH nxasua 
KKCJiopow mh KHCJiopojico^epscamero rasa c TeMnepaTy- 
poM I500^3500°C. 

B naasMeraHft iiotok, npoTeKaouml BHyTpn Kopnyca 
35 9 ot nJiasMOTpoHOB II k BUXOflHOwy oTBepc™ 10, bbo- 
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£HT TeTpaXJIOpH.il THTaHa, KOTOpufi B COCTOHHHH 

c noMomBX) Hacoca 8 noaaioT M3 pacxorooit eMKOcTH 7 h 
pacntiJiHBaiDT Bo^ooxjiaMaeMHMH ^opcyHKaMH 12 b oceBOM 
5 HanpaBJieHHH cnyTHO c noTOKOM nJia3MH. Pacxojm khcjio- 
po^a h TeTpaxJiopmia THTaHa peryjinpyDTCH tokhm o<5pa- 
3om, mto OTHomeHHe MOJiapHHX pacxo,noB KHCJIOpO.Iia H Te- 
Tpax-Tiopufla THTaHa HaxojxHTCH b ^ana30He ot 1 ,05 flo 
1,5. Dpn 3tom ot 5 jlo 50% ot o<5mero pacxo^a KHCJiopo- 

10 #a moxho bboottl Henocpe^cTBeHHO b 30Hy 13 peaKiiHH, 
rjie npoTenaeT npouecc oKHcaeHiiH TeTpaxjiopnjia THTaHa, 
qepes $opcyHKH 12 c nexhio yjiy^meHMH KanecTBa pacna- 
jiraaKHH TeTpaxjiopHjia THTaHa. 

PacntuieHHHH $opcyHKaMH 12 Ha MeJiKHe Kaara TeT- 

15 pax^opH^ THTaHa b 30He 13 peaKUHH cMemHBaeTcn c aaa- 
3MeHHHM noTOKOM f namis TeTpaxjiopHjia THTaaa noji jie&- 
CTBHew BticoKofl TeMnepaTypH HarpeBax)TCH h ncnapjBOTCJi . 
napu TeTpaxjiopHjia THTaHa okhcjihmtch khcjiopchom c 06- 
pa30BaHHeM movicnm THTaHa h xjiopa. 

20 Ilpo^KTH peaKura OKHCJieHHH TeTpax^iopHjia THTana 

c TeMnepaTypoft Tp = I000+I600°C H3 njia3M0XHMHMecK0- 
ro peaKTopa I qepe3 Buxo;iHoe oTBepcrae 10 nocrynafflT 
b 3aKajioHHyio KaMepy 2, rjxe noflBepraioTCH 3aKa&Ke. 3a- 
KajioMHaa Kawepa npeTOTaBJiHeT codoii cocya c BOfloox-aa- 

25 MaeMHMH cTeHKaMH, jinaMeTp " D 2 " KOToporo npeBHmaeT 
jmawieTp " ®4 n Kopnyca 9 n.na3MoxHMiraecKoro peaKTopa 
I. B 3aKaJio^Hyro KaMepy 2 nojiaioT 3aKaJiOHHHft ra3, b 
Ka^ecTBe KOToporo MoaceT 6hti> scnojiBsoBaHa oxJiaataeH- 
Has ra30Ban $a3a npo^KTOB peaiox™ (odopoTHNft x^op- 

30 hhM ra3) . Ilpn cwiemeHHH sanaiioMHoro ra3a a nocTynaio- 
nuax H3 nJia3MoxHMHMecKoro peaKTopa I npoflyKTOB peaK- 
ixm nponcxoOTT ducTpoe oxjiaamemie noaaeArax jxo TeM- 
nepaTypu T g =(0,5*0,7^ Tp, rue Tp - TeMnepaTypa npo- 
;nyKTOB peaKUHH, Jiejstamafl b OTanaaoHe 1000*1600 C, b 

35 pe3y^BTaTe nero npeKpamaeTCH pocT nacTim .hhokchjui 
THTaHa h odpa30BaHwe xecTKiix KonrjioNiepaTOB H3 sthx 
MaoTHix. B saKaJiOMHoM nawepe 2 npoHCXOOTT ocaroeBze 
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nanCojiee KpyHHHX $paKUnii vacrm OTOKCn.ua tuts— 
Ha, cocTaBJUBouutt ro 10% ot odmero ero KOJiiraecTBa. 
143 3aKajiOHHoit KaMepH 2 npo;oyKTbr peamiiiM b BH^e nHJie- 
5 ra30Boro noTOKa nocTynaioT b TeruoodMeHHHK 3 juw 

OKcmaTejiLHoro aoaxfleHra . OcHOBHoe oweJieHHe uejieBO- 
ro npo^KTa - jmoKcro THTafia - npoHcxojmT b dJione 
4 npn nocjiejioBaTejiBHOM npoxoMejuui uhkjiohob 5, b 
Ka^tjioM H3 KOTopbtx ocaMaeTCH jao 60£ ot nocTynajomero 

10 KOJiireecTBa OTOKcraa THTaHa, a 3aTeM TKaHGBnx (pyKaB- 
hhx^ $mbtpob 6, b KaxflOM K3 kotophx 3a£epxnBaeTCH 
dojiee b0% ot ocTaBmerocH KOJiireecTBa otokchot. THTaHa. 
Ha Buxose H3 nocJiejmero TKaHeBoro $iuii>Tpa ra30Baa 
(Ja3a ntuierasoBoro noTOKa (xjiop - ra3^ pa3£eJiHeTCH 

15 Ha jiBa noTOKa, o#hh m kotophx b Ka^ecTBe odopoTHo- 
ro xjiop - ra3a HanpaBJineTCH b 3aKaji0HHyrc Kawepy 2, 
a BTopoM - Ha pereHepamro xjropa. OdteMHan KOHneHTpa- 
uiw x^opa b xjiop - ra3e cocTaBJiaeT ot 70 £0 30%. 

IIPOMHUUIEHHAH UPMEHMMOCTL 

20 PeaJiH3aiiHH HacTcmmero H3odpeTeHZH 6uJia ocymecT- 

BJietia ripn pothmhhx napaMeTpax, npme^eHHHX b Tata. I 
npw cjie.nyioiiuix xapaKT epHHX ycJiOBHflx. 
IIpHMep I. 

TeHepaTop II ruia3MH hmbst ooth ruia3MOTpoH Mom- 

25 HOCTBK) 395 KBT, B KOTOpHH H6HpepHBHO IIOJiaJOT KHCJIO- 

pozi c pacxowM 224 xr/H. B 3aKa?io^Ho2 naMepe 2 b 
KaHecTBe.3aKajioMHoro ra3a ncnojiB3yeTCH odopoTHiiit 
xjioo - ra3. B BOSooxjiaacnaeMOM TeimoodMeHHHKe 3 nHJie- 
rasoBHM noTOK oxaaxflaeTCH no TewinepaTypu I60°C. Ilojiy- 
30 neHHue TBep^ue $paKUHH jmoKCH^a . THTaTa cosepaaT do- 
jiee 70£ Macraii, pasviepoM ao 0,4 mkm, h wieHee 1,0% 
nacTim, pa3MepoM doJiee 1,0 mkm. 
IIpHMep 2. 

ycjiOBHH npoBeaemui npouecca TaKHe xe, KaK b npw- 
35 Mepe I, ho khcjiopoa bbchht ottmh noTOKaww: ozw - c 
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pacxoaoM 212,8 ktA nojiajoT b reaeparop II iuia3MH f 
a BTopoM - c pacxojioM 11,2 Kr/^i nojiaroT b 30Hy 13 
peaKUHM. 
5 IIpuMep 3, 

Ycjiobhh npoBejjeHKH npouecca Tarae xe, hto h b 
npmepe 2, ho b 30Hy 13 peaKUHK bbchht dotok khcjio- 
po;ia c pacxcuoM 112 KrA. 
EIpuMep 4. 

10 Yc-hobhh npoBCneHHH npouecca TaKMe xe, KaK h b 

npuMepe I , ho reHepaTop II iuia3MU co^epxHT j©a ruias- 
MOTpoHa , MomHocTBJO no 440 kbt KaaywiL Sacrum* jzhok- 
cH^a THTaHa nojrjniaioTCH npenMyuiecTBeHHO c$epiraecKO# 

(J;OpMH , 

15 UpHMep 5, 

Ycjiobhh npoBeseHMH npouecca TaKze xe, KaK h b 
nproviepe I, ho ima3MOTpoH reHepaTopa II njia3MH iswlq— 

eT MOIUHOCTB 550 KBT. 

IlpKNiep 6. 

20 ycJiOBHK npoBMeHHH npouecca TaKHe.^e, Kan h b 

npuwiepe I, ho njia3MOTpoH reHepaTopa II ima3MH HMeeT 

MOIUHOCTL 190 KBT, HTO H Onpe^eJIHeT 0TH0CHTeJI£H0-HH3- 

Koe cojcepstaHMe b ueJieBOM npo;iyKTe pyTimiHoft $opMH 
AHOKcima THTaHa. 
25 flpmep 7. 

B reHeparop II ima3MH f KOTopuft HMeeT #Ba n^aa- 

MOTpOHa , MOIUHOCTLJ0 HO 375 KBT KattJEifi, liOmDT KHCJIO- 

poACOjiepxamnfl ra3 - B03flyx c pacxoflow 1050 KrA, 
npn 3t6m pacxoji KucaopojEa cocTaE^aeT 244 KrA. 
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$0PMyJIA M30EPETEHHH 

1. Cnocod nojiy^emiH OTOKCuaa THTaHa, BKjnoMamuifl 
reHepauHB njia3MH KHCJiopo.ua vum KHCJiopo^coflepjsamero 

5 ra3a, BBe^eHHe b iuia3MeHHHii noTOK TeTpaxjiopima raTa- 
Ha b scHflKOM coctohhhh, nooaejiyiowee OKHCJieHHe Terpa- 
XJiopHfla THTaHa b nJia3Me, oxjiaauxewie 0dpa3OBaBnHXCH 
nposyKTOB peaKUHH h oTfleJieHHe qeJieBoro npojiyKTa, x a 
paKTepn3y»mMHCH t b m , ito 

10 TeTpaxjiopHfl THTaHa bbojiht b ruia3MeHHHii noTOK npH 

TeMirepaType nocjiejmero I500-=-3500°C h npa cooTHomeHUH 
mojwphhx pacxoaoB KHCJiopo.ua h TeTpaxjiopufla THTaHa ot 
1,05 no 1,5, a nepea oxjiaaweHHeM npo^KTH peaKOTH c 
TeMnepaTypofi Tp = IOOO*I600°C nojmepraioT sajcaJiKe .no 

15 TewnepaTypH T 3 = ( 0,5*0, 7^ Tp. rne Tp - TewnepaTypa 
nposyKTOB peanum; T g - TeNinepaTypa saicajiKH. 

2. CnocoO nojiyMeHHfl juioKCHjja THTaHa no n.I, 
xapaKTepusyamHHCH t e m , mto 
ot 5 flo 50% ot odmero KOJureecTBa KHCJiopojia bbojiht 

20 aenocpejcTBeaHO b 30Hy peaicimH. 

3. njiasMOXHMHMecKHii pea«Top, cojiepxauuiH ocecHM- 
MeTpHHHuH Kopnyc c bhxoahhm oTBepcTneM b hbzhgS ero 
nacTH, reHepaTop njiaSMH, ycTaHOBJieHHHii b BepxHefi *ia- 
cth Kopnyca, h cfcopcyHKH ira BBoaa hcxoahux peareH- 

25 tob, paaNiemeHHue wane reHepaTopa imasMH Ha oahom 
ypoBHe, xapaKTepH3yBfflH8cH 
T e M -q T o $OpcyHKH BHIIOJIHeHH oxjiasmaeMHMH 

v, pasMemeHH b iiojiocth Kopnyca pasHOMepHO b npeaejiax 
ueHTpaJiBHoi* 30HH ero nonepeHHoro ceMeHHH, npneu co- 
30 njia ^opcyHOK HanpasJieHH b cTopoHy BtixoffHoro OTBep- 

CTHfl. 

4. Hjia3NioxHMHMecKHfi peaKTop no n.3, x a p a k 
TepusymmHacfl t 6 m , ^ t o wa- 
mrp ueHTpaJiLHoii sohh nonepeMHoro ce^eHMfl Kopnyca, 

35 B kotopom ycTanoEJieHH fopcyHKH, cocTaBJiflei ot 0,6 
no 0,9 ot BHyTpeHHero jwaNieTpa Kopnyca. 
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5. ILna3M0XHMHMecKHft peaKTop no ji.3, x a - 

paKTepH3yK)mH^cH t e m , hto 

qpopcyHKH BHnOJIHeHU BOTOOXJiaX^aeMHMH* 

5 6. IlJia3M0XHMBLHecKHK peaKTop no n.3, 

xapaKTepH3yx)iUHftcfl t e m , 

m t o refiepaTop njta3MH BHnojiHeH, no KpafiHeft Me- 

pe, b BMe royx ima3MOTpoHOB. 
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3n Cfc TpOKHa« 6a3a aaHHtix. HCnoJibioBaBiiiascs npH hohckc (HaaaaHHC 6a3Li h, coih bo3MO*ho, noHCKOBtie tcpmhhw): 



C. JZOKYMEHTbl, C^HTAtOIUHECfl PEJIEBAHTHblMH 



KaTcropna 



CcboiKH Ha noKyMeimj c yxasaHHCM. mc 3TO bosmoxho, pcneBaHTHMX nacreH 



Otwocmtcsi k nyHKTy N? 



A 



SU, A, 240691 (HHCTHTYT METAJUiyPniH HMEHM A.A. EAHKOBA 
AH CCCP). 25 aarycra 1969 (25.08.69), npHMcp, (popMyjia 

SU. A, 322960 (BCECOK)3HbIH H AYM HO- HCCJIEHOB ATEJI bCKH H H 
riPOEKTHBIH HHCTHTyT TMTAHA), 12 tpcBpajis 1975 (12.02.75), <popMyjia 

O^HUHajibHUH 6tojmeTeHi, Komhtct3 no narcHTaM h TOBapHHM 3HaxaM 
"H3o6pcTcnM5i (3a» B) cM H naTCHTbi)*, N4. onyfiji. 10 rpcepajia 1995 (10.02.95), 
BHHHHH (MocicBa). TopoBoA M.A h up. "Cnoco6 noJiyMeHWi anoxemia 
THTaHa", crp.35, xojioHica 2, petpepaT tc 3asB*e 94012451/26 

HHSKOTeMnepaTypHaa nnasMa, 4. "njiaiMOXHMHvecitas TexHOJiorHs" noa.penaxuHCH 
B.fl. IlapxoMeHKO h ap.,1991 "HayKa" Ch6hpckoc oTflenennc (Hoboch6hpck), 
crp. 210-213 

GB, A, 2271044 (OVERSEAS PUBLISHERS ASSOS1ATION), 30 Mapra 1994 
(30-03.94). pefoparr, ftHr. 1-5, cpopMyna 



1,2 



1.2 



1,2 



3-6 



ranocncayKHXUie hok vmchth yiLanu a npogonxcHHH rpacpn C. [J jwhhmc o narcmax-aHajiorax yxraHM b npnnogcHHH 
" " "T" 6ojicc noiaHHii jiOKywcHT. Qiry6nHKO»aHHi»oi nocnc nam 



* Oco6wc itaTcropiiH ccwjiothmx jokymchtob: 
"A" noxyMCHT. oiipcnenaioWHH o6iuhh yposcHk tcxjihih 
"E" 6onee paiiHHH soKyweirr, ho ony6nw*osaiiHfciH tia jiaTy 

Mc^cnyHaponMOM noaatn win nocnc bcc 
O" AOityMCHT. oTHocatiiMiica k ycntOMy pacxptmuo. 3*cnonH 

posaHiiio H 7-0,- 

"P" aOKy»teHT, ony6/inxt>BAHHbiH AO aaTw MCJutyHaponiioH no 
aaiH. ho ijoerie jitm Hcnpaumitacworo npwoptrrcrra 



npHOpKTcra u 11 puscnci! h mm ana noHHUaHRi K33o6perrcHHa 

"X" AO*yMCHT. HMCIOIUMH HaM6ojieC flJIHMKUC OTHOIIlCHItC K IT p CAM LTV 

noHCxa, nopciamHH HOBHifty h H3o6peraTcyibCKHH yposcHk 
"Y" noxyMCHT, nopoiauiHH H3o6peraTCJibCKHH ypoacHi. b comc- 
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The proposed process for obtaining titanium dioxide 
production involves the generation of oxygen of a plasma from 
oxygen or oxygen-containing gas. introduction of liquid titanium 
tetrachloride into a plasma stream, at the temperature of which is 

between 1500° to 3500° C. the ratio of the respective molar flow 
rates of oxygen and titanium tetrachloride from 1.05 and 1.5. 
subsequent oxidization of titanium tetrachloride in the plasma, 
quenching of the reaction products initially at a temperature Tr of 

between 1000° - 1600° C down to a temperature T. equal to (0.5 
- 0.7) Tr. Tr being the reaction product temperature and T\ the 
cooling temperature. This is followed by cooling temperature of 
the reaction products and separation of the target product. From 5 
to 50% of the total quantity of oxygen should be introduced 
directly into the reaction zone. The process is carried out in a 
plasma-chemical reactor, comprising an ax tally symmetrical body 
(')) with an outlet aperture (10) in its lower part, a plasma 
generator (11) mounted in the upper part and jets (12) arranged 
below the plasma generator on one level and evenly spaced within 
the confines of the central zone of the housing's cross-section, the 
diameter Ll d" of said central zone being equal to (0.6-0.9) F'j. is 

the internal diameter of the housing. Nozzles (14) of the jets are 
directed towards the outlet aperture. The plasma generator (11) 
can take the form of one or more plasmatrons. 
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PROCESS FOR OBTAINING TITANIUM DIOXIDE AND A PASMO-CHE V1ICAL REACTOR 



Invention relates to the chemical technology, or more specifically - to the technology of 
production of metal compounds and can be used in production of titanium dioxide, employed as a 
pigment in the lacquer and paint industry, and also for paper production, synthetic fibers and 
plastics. 



There is widely known process of obtaining titanium dioxide, based upon oxidation ol 
titanium tetrachloride, which involves forming of plasma heat-transfer stream at a temperature 
about 3000° to 12000° C, preheating by plasma heat-transfer stream (nitrogen) of initial reactants 
(oxygen and titanium tetrachloride) in gaseous form correspondingly to 1200"- 2100° C and 900°- 
1200° C, mixing components with oxidation of titanium tetrachloride at the temperature 800°-30O0° 
C in the presence of aluminum chloride and cooling off the reaction products, (see US Patent 
#327541 1, Cl.23-202, 1966). 

However, this process does not allow to produce the target product with high content of 
titanium dioxide that has the crystal structure in the form of rutile, which is more stable to sunlight 
and other environmental factors and provides better characteristics when used as a pigment. 

More promising, from the point of improving quality of the target product, is a process that 
involves generation oxygen plasma or oxygen-containing gas, mixture of initial reactants by 
introducing titanium tetrachloride in a liquid form into the plasma stream, subsequent oxidation of 
titanium tetrachloride in plasma, cooling the products of reaction and separation of the target 
product (see French application #218699, CI. C 01 G23/00, 1974). In this process the vapors of 
aluminum chloride in the amount of 1 to 4% by volume of the titanium tetrachloride mass are 
introduced into oxygen plasma or oxygen-containing gas. During oxidation of aluminum chloride 
particles of aluminum oxide are formed, which become focal points for formation of titanium 



FOR ITS IMPLEMENTATION. 



FIELD OF TECHNOLOGY 



PREVIOUS LEVEL OF TECHNOLOGY 



dioxide crystals of rutile form that substantially increases its content in the target product, but leads 
to complication of technology and concentration of plasma-chemical reactor, in which the process is 
earned out. 

Also is known a plasma-chemical reactor, designed for carrying out a number of plasma- 
chemical processes, for example, hydrocarbons cracking, which can be used for manufacturing of 
titanium dioxide by oxidation of titanium tetrachloride in oxygen containing plasma, comprising an 
axially symmetrical body with outlet apertures in its lower part, a plasma generator mounted in the 
upper part and system of atomizers for supplying reactants, located below a plasma generator, 
which form the reaction zone (see Patent .. 2351051, CI. V 01 J 1/00. 1997). The atomizers are 
installed in sidewalls of the body in groups on different levels; the atomizers of each group are 
located evenly on the same level around the body and exhaust nozzles directed tangently in relation 
to axial plasma stream. 

Presence of several atomizers and their distribution on one level allows to intensify the 
process of mixing plasma stream with the initial reactants at the point of their entry, one of 
conditions of success in a number of plasma processes that also includes manufacturing of titanium 
dioxide. 

However, during manufacturing titanium dioxide using" this plasma-chemical reactor with 
atomizers, installed in the walls of the body, depositions of sintering pigment are formed on the 
inside surface of the processing vessel, that results in instability of the process, lower output of final 
product and its quality. 

DISCLOSURE OF INVENTION 

Invention takes aim at improvement of technology of manufacturing titanium dioxide to 
increase contents of rutile form in the final product and creating an efficient plasma-chemical 
reactor for this task, ensuring process stability and high quality of the product. 

The solution to this task that is in the process of manufacturing titanium dioxide, which 
involves generation of oxygen plasma or oxygen containing gas. supplying liquid titanium 
tetrachloride into plasma stream, subsequent cooling of the reaction products and separation of the 
final product, in accordance with the invention, titanium tetrachloride is supplied into the plasma 
stream at temperature 15O0°-35OO° C and at the ratio of molar How rates of oxygen and titanium 
tetrachloride from 1.05 to 1.5. Prior to cooling the reaction products with the temperature Tr - 




1000Mo00° C subjected to hardening to a temperature T } - (05. - 0.7) Tr, where Tr is the 
temperature of the reaction products and T ; is the temperature of hardening. And from 5 to 50% of 
the total amount of oxygen is supplied directly into the reaction zone of oxidization of titanium 
tetrachloride. 

Moreover, in the plasma-chemical reactor, containing axially symmetrical body with outlet 
apertures in its lower part, a plasma generator mounted in the upper part and system of atomizers 
for supplying reactants, located below a plasma generator on the same level, according to the 
invention, atomizers are made to be cooled and to be evenly arranged in the body chamber within 
confines of central zone of its cross-section, and in such manner that atomizers nozzles are directed 
towards the body outlet. 

Preferably, that diameter of central zone of cross-section of the body, in which atomizers are 
installed, comprised from 0.6 to 0.9 of internal diameter of the body. 

Also is preferable that the atomizers are to be cooled with water. 

Advisable that the plasma generator had, at least, two plasmatrons. 

Carrying out the process of titanium tetrachloride oxidization in the offered diapason of 
operating conditions and in the presence of additional operation - hardening of the reaction 
products ensured that the final product contains no less than 95% of titanium dioxide in rutile 
form. 

Improvement in quality of final product is also helped by absence of depositions of sintering 
pigment on the inside surface of the processing vessel, due to suggested arrangements of atomizers, 
used for atomization of liquid titanium tetrachloride located below a plasma generator on the same 
level, in the body chamber within confines of central zone of its cross-section, which diameter is 
from 0.6 to 0.9 of internal diameter of the body, and also by orientation of atomizers nozzles in the 
direction of the body outlet, and this improvement clearly is not coming from the previous state of 
technology. 



BRIEF DESCRIPTION OF DRAWING 



Fig.l presents a diagram of a system for manufacturing titanium dioxide accordingly to the claimed 
method, and fig. 2 illustrates general view of proposed plasma-chemical reactor. 




THE BEST WAY TO IMPLEMENT THE INVENTION 

The offered method of manufacturing titanium dioxide is realized on the system (fig. 1), 
which consists of a plasma-chemical reactor 1, a hardening chamber 2, a heat exchanger 3 and 
block 4 for separation of the reaction products, containing consecutively switch on cyclones 5 and a 
fabric filter 6. Liquid titanium tetrachloride is supplied into the plasma-chemical reactor 1 from 
discharge capacitance 7 by pump 8. 

The plasma-chemical reactor 1 (see fig.2) contains an axially symmetrical body 9 with an 
outlet 10, a plasma generator 11, made of one or several plasmatrons uniformly arranged around 
perimeter of an upper part of the body, water-cooled atomizers 12, located in the body chamber 9 
below a plasma generator 11 on the same level, which form the reaction zone 13. Atomizers 12 
nozzles 14 are directed toward the outlet 10, and diameter tL d" of central zone cross-section of the 
body 9, in which atomizers 12 are located, equal d -- (0.6 +0.9) D,, where D, is internal diameter of 
the body 9. 

Method of manufacturing titanium dioxide is carried out as follow s. 

Oxygen or oxygen containing gas is continuously supplied into plasmatrons of the generator 
1 1 of plasma-chemical reactor 1. where due to preheating by electric arc oxygen plasma or oxygen 
containing gas is formed with temperature from 1 500° to 3500° C. 

Into the plasma stream, flowing inside the body 9 from plasmatrons 1 1 toward the outlet 10, 
liquid titanium tetrachloride is supplied by the pump 8 from discharge capacitance 7 and atomized 
by water-cooled atomizers 12 in axis direction with plasma stream. Flow rate of oxygen and 
titanium tetrachloride is regulated in such way, that the ratio of molar flow rates of oxygen and 
titanium tetrachloride is from 1.05 to 1.5. And from 5 to 50% of the total amount of oxygen can be 
supplied directly into the reaction zone 13 of oxidization of titanium tetrachloride through atomizers 
12 in order to improve quality of titanium tetrachloride atomization. 

Titanium tetrachloride atomized by atomizers 12 into small droplets in the reaction zone 13 
is mixed with plasma flow ; droplets of titanium tetrachloride heat up due to high temperature and 
vaporized. Vapors of titanium tetrachloride are oxidized by oxygen with formation of titanium 
dioxide and chloride. 

The products of reaction of titanium tetrachloride oxidization with temperature Tr = 1000° - 
1600° C from the plasma-chemical reactor 1 through the outlet 10 go into the hardening chamber 2. 




where they are subjected to hardening. The hardening chamber is a vessel with water-cooled walls, 
whose diameter "D," exceeds the body 9 diameter "D^" of the plasma-chemical reactor 1. Cooled 
gaseous phase of the reaction products (recycled chloride gas) may be used as hardening gas, 
supplied into the hardening chamber 2. During the mixing of hardening gas and reaction products 
coming from the plasma-chemical reactor 1, the products are rapidly cooled to a temperature T3 = 
(0.5 0.7) Ti\ where Tr is the temperature of the reaction products, being in a diapason from 1000° 
to 1600° C, resulting in ceasing of titanium dioxide particles growth and formation of hard 
conglomerates from these particles. In the hardening chamber 2 occurs precipitation of the largest 
titanium dioxide particles, which constitutes up to 10% of its total amount. From the hardening 
chamber 2 the reaction products in the form of a dust-gaseous stream go into the heat exchanger 3 
for the final cooling. Main separation of final product - titanium dioxide - takes place in the block 4 
by consecutive passage of cyclones 5, where in each one of them up to 60% of titanium dioxide 
precipitate, and then in fiber (bag) filters 6, where each one of them collects more than 80% of 
remaining titanium dioxide. On the exit from last liber filter gaseous phase of the dust-gaseous 
stream (chloride-gas) is divided in two streams, one of which in the form of cycling chloride-gas 
goes into the hardening chamber 2, and another one to chloride regeneration. Volume concentration 
of chloride in chloride-gas is from 70 to 90%. 



INDUSTRIAL APPLICABILITY 



Realization of this invention was carried out at operation conditions, given in a table 1. 
under the follow ing specific conditions. 
Example 1 . 

The plasma generator 1 1 has one plasmatron 395 Kvt, in which oxygen is continuously 
supplied at the rate 224 kg/hr. In the hardening chamber 2 cycling chloride-gas is used as a 
hardening sas. In the heat exchanger 3 a dust-uaseous stream is cooling down to a temperature 160° 
C. Obtained hard fractions of titanium dioxide contain more than 70% of particles in size to 0.4 
mkm, and 1.0% of more than 1 .0 mkm. 
Example 2. 

Conditions of carrying out the process are the same as in the example K but oxygen is 
supplied in two streams: one at the rate 212.8 kg/hr is supplied into the plasma generator 11, and 
second at the rate 1 1.2 kg/hr is supplied into the reaction zone 13. 




Fx ample 3. 

Conditions of carrying out the process are the same as in the example 2, but into the reaction zone 
13 oxygen is supplied at the rate 1 12 kg/hr. 
Example 4. 

Conditions of carrying out the process are the same as in the example 1, but the plasma 
generator 1 1 has two plasmatrons, each 440 kvt. Produced particles of titanium dioxide are mainly 
spherical. 
Example 5. 

Conditions of carrying out the process are the same as in the example K but the plasma 
generator 1 1 plasm atron is 550 kvt. 
Example 6 

Conditions of carrying out the process are the same as in the example 1, but the plasma 
generator 11 plasmatron is 190 kvt. resulting in relatively low content of rutile form of titanium 
dioxide in the final product. 
Example 7 

In the plasma generator 1 1, which has two plasmatrons, 375 kvt each, oxygen-containing 
gas is supplied air at the rate 1050 kg/hr. and the rate of oxygen is 244 kg/hr. 




n 

FORMULA OF THE INVENTION 

1. Method of producing titanium dioxide involving the generation of oxygen plasma or 
oxygen containing gas, introduction of liquid titanium tetrachloride into plasma stream, subsequent 
oxidization titanium tetrachloride in plasma, cooling of the reaction products, is characterize d 
by the fact that titanium tetrachloride is supplied into the plasma stream at the temperature from 
1500° to 3500° C and at the relation molar flow rates of oxygen and titanium tetrachloride from 1 .05 
to 1.5, and before cooling products of reaction from temperature Tr -1000° -1600° C are subjected 
to hardening to temperature T, - (0.5 - 0.7) Tr, where Tr is temperature of the products of reaction; 
T- temperature of hardening. 

2. Method of producing titanium dioxide by p. 1 is c h a r a c t e r i z e d by the fa c t that 
from 5 to 50% of total amount of oxygen is supplied directly into the reaction zone. 

3. The plasma-chemical reactor, comprising an axially symmetrical body with an outlet 
aperture in its lower part, a plasma generator mounted in the upper part and atomizers for supplying 
the initial reactants, arranged below the plasma generator on one level, is characterized by 
the fact that atomizers are made to be cooled and to be evenly spaced within the confines of central 
zone of its cross-section, and in such manner that atomizers nozzles are directed towards the body 
outlet. 

4. The plasma-chemical reactor by p.3, is characterized by the fact that 
diameter of central zone of cross-section of the body, where atomizers are installed, is from 0.6 to 
0.9 of internal diameter of the body. 

5. The plasma-chemical reactor by p.3, is characterized by the fact that 
atomizers are water-cooled. 

6. The plasma-chemical reactor by p.3. is characterized by the fact that, the 

plasma generator has at least two plasmotrons. 
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